EVERYBODY is familiar with the dreadful "thyrotoxic storm". Very few instead know the "parathyroid storm", that is the crisis which follows the abrupt overproduction of parathormone with consequent sudden rise of the blood calcium which, in its turn, produces the characteristic syndrome of calcium intoxication.
The "parathyroid crisis" is usually the consequence of two conditions: sudden evolution of a chronic hyperparathyroidism, or a primary acute hyperparathyroidism, idiopathic or symptomatic of functional overactivity of the gland.
In the first case the diagnosis is made easier by the pre-existence of signs of bone demineralisation of the Recklinghausen type, of renal stones, of relapsing gastric ulcers or by the presence of a palpable neck mass. Lemann There are however cases-and we had recently the fortune to describe a typical one (Austoni, et al., 1964) -in which there is a "concomitant aciute and primary thyroparathyro-toxicosis" and in such cases the resulting syndrome is even more complicated and difficult to diagnose and to treat.
This last condition is not only a rare, autonomous clinical entity which deserves to be fully described, but also a very important emergency condition, which requires outstanding diagnostic and therapeutic effort to prevent death, since it must be quickly recognized so that surgery can be immediately performed. In (1964) in which recurrent episodes of hyperthyroidism were always associated with hypercalcemia, but symptoms of calcium toxicity were lacking. Frame and Durham (1959) nevertheless, succeeded in gathering from the literature at least 3 cases, besides one of their own (Noble and Borg, 1936; Miller and Evans, 1942; Koenig et al., 1957) in which the association between the two conditions is fully demonstrated. Another one is that of Aarseth and Bjrgo (1949) . In 3 other cases of Randall and Keating (1958) the parathyroid tumour was silent. In 9 other cases (Meyer-Borstel, 1929; Ball, 1930; Cooley, 1931; Bergstrand, 1931; Ballin and (Fig. 2-3 ).
We failed to find cases similar to ours in the literature. We think therefore it may be useful to attempt to discuss in detail the nosology of this composite condition on the basis of both components: the thyrotoxicosis, as described by Williams and Bakke (1962) and the acute parathyrotoxicosis, as outlined by Lemann and Donatelli (1964 (anorexia, nausea, vomiting, polyuria) were present. These symptoms lasted about 30 days. The most striking feature however, was the character and behaviour changes as emphasized by Fitz and Hallman (1952) .
2. Acute stage with recurrent crises (thyroparathyrotoxic state): without any evident reason crises ensued. These crises were characterized by high fever (390 C), tachycardia, restlessness, severe anorexia, vomiting, polyuria, dehydration and psychomotor agitation which was in striking contrast to the extreme weakness. Four toxic crises occurred in 45 days and during them there was a clear deterioration which could not be checked. These crises represent the most important aspect of this stage but we are unable to define better their physiopathology. In fact, both the thyrotoxicosis and the hypercalcemia were only of 9. The thyroid condition was peculiar and baffling: on the one hand a full-fledged toxicity accompanied by high PBI and low 'blood cholesterol; and on the other hand a BMR not very elevated and a block of the thyroid uptake for iodine. All this is perhaps to be related to the anti-thvroid drugs used, in spite of which an elevated thyroxine output persisted. Nevertheless it could also be that the hypercalcamia potentiates the thyroxine effects.
10. The renal picture on the other hand offered very consistent evidence of the concomitant parathyrotoxicosis. During the first two stages there was polyuria with hyposthenuria. It is known that this is caused by the hypercalciuria. Furthermore, it is also well established that the parathormone increases phosphorus excretion from the distal tubule and decreases its absorption from the proximal tubule. All this leads to multiple hiematological and urinary albnormalities accompanied by severe renal impairment. If to all the foregoing we add the special circulatory load imposed on the kidneys by the thyrotoxicosis (shortened circulation time and hypovolemia secondary to dehydration) we can easily understand why the kidneys, together with the heart, are most impaired.
In the 3rd stage the functional nephropathy ends in renal failure according to the following physiopathological pattern (Table 3) .
At this point it may be useful to recapitulate the biochemical, metabolic and electrocardigraphic abnormalities present in our case and to compare them with those found in thyrotoxicosis and in parathyrotoxicosis (Table 4) :
It should be immediately emphasized that in our case the highest level of blood calcium encountered was 14 mg./100 ml. This is far from the values usually found in acute calcium intoxication. It is safe to assume that the thyrotoxicosis may cause a potentiation of effects. Therefore in the thyro-parathyrotoxicosis we need not wait for the appearance of severe hypercalcamia before taking adequate steps.
It should be also noted that the blood phosphorus was in the tbeginning constantly low but always within normal limits. On the other hand its sudden increase when renal (Table 6) . It should be, however, emphasized that, while in chronic cases the primary factor is the parathyroid tumour, in our case the principal change was the multinodular toxic goiter.
As a matter of fact, it was difficult to define the parathyroid changes: one gland, included in the thyroid, showed a simple hypertrophy of the clear principal cells, while the other two were classified as hyperplastic on the ground of their macroscopic appearance and small size and weight (about 240 mg.), but their histological picture could have been that of an adenoma. It must be pointed out that these criteria are not sufficient to differentiate the two conditions. This might be consistent with the fact that the name of "adenomatous hyperplasia" was used in the past (Rasmussen and Reifenstein, 1962) in cases of polyendocrine adenomas. But "in this condition the parathyroid tumours are always multiple and often involve all of the parathyroid tissue". Because of this, there is some difference of opinion as to whether this condition should be classified as "multiple adenomatosis" or should be given the name "primary chief-cell hyperplasia". For this reason it is perhaps better that the pathology of our case should remain under the name of chief-cell (adenomatous?) hyperplasia until new cases are reported.
Also any aetiological speculation seems useless too, except for a peculiar fact present in the history of our patient. Because of acne he had been undergoing for one year intense heliotherapy and ultraviolet radiation therapy, whose actions on the calcium metabolism could be equated to that of Vitamin D.
On the other hand it is sufficient to underline the fact that our case was not a familial multiple endocrine syndrome (Werner, 1954) and that the onset of the two diseases appeared to be coincidental. The presence of a toxic adenoma of the thyroid, which usually is not subject to a pituitary control, is against the hypothesis of a primary hypothalamo-pituitary disturbance.
Prognosis and Therapy
The experience gathered from the management of parathyrotoxicosis and of secondary calcium intoxication indicates that the main factor to be taken into consideration is the hypercalcmemia. If this is caused by an increase in parathyroid hormone production, the only therapy is the surgical removal of the parathyroid glands. Every other therapeutic measure intended to bind or remove the calcium is ineffective or only palliative. The excess parathyroid hormone switches irreversibly the equililbrium 'between the large bone pool of calcium and the small extra-cellular fluid pool. Prognosis is therefore fairly satisfactory in those cases which have been operated upon. In the series of Lemann and Donatelli there were 3 deaths (13%/O) out of 23 cases. In the 23 cases which did not undergo surgery mortality was 100%.
In the acute thyro-parathyrotoxicosis, in which the situation is worse because of the threat of thyroid crisis, the prognosis appears to be much more uncertain. This is specially true if surgery, due to diagnostic difficulties, is delayed. In such an event even symptomatic therapy becomes important (Table 7) .
The modalities and the results of the symptomatic treatment of hyperparathyroidism still remain to be evaluated from a clinical standwoint. If however the excess in parathormone keeps on removing toxic amounts of calcium from the bones, these measures are only palliative and surgery appears even more mandatory.
In conclusion, our case seems to indicate that the association of thyroid and parathyroid hyperfunction produces an autonomous syndrome complex, which we must bear in mind especially in emergencies, since it implies many diagnostic problems and, above all, prompt surgical treatment.
